merit of intraoperative intrathoracic ultrasonography, which has been reported for localization of lung tumors, 4 may be greater for vascular lesions. Color Doppler ultrasonography would be more informative, although we could not use it.
Although in this case we did not use an endosurgical stapler for fear of sudden massive bleeding in case of incomplete stapling or tear of the pleura along the staple line, the lesion may have been resectable by stapling. Also, permanent occlusion of the blood flow of a PAVF by an endosurgical stapler without a knife may be possible if the lesion is small enough. Three ports and utility thoracotomy taken together are not much smaller than a conventional axillary thoracotomy, but we considered it important to avoid rib spreading. Furthermore, with more experience, we could use an endosurgical clamp to occlude the pulmonary blood flow without utility thoracotomy. In our case, at least, all the goals of the conventional approach of surgical excision of PAVF by thoracotomy were accomplished with the video-assisted thoracoscopic surgical approach. Because PAVFs are usually close to the visceral pleura, 5 video-assisted thoracoscopic surgical intervention may become the treatment of choice. The late occurrence of bronchial stenosis after inhalation of iron tablets has been described. Inhalation of iron tablets causes rare tissue necrosis caused by local release of cytotoxic oxidant radicals, which results in bronchial perforation. We observed a dramatic early complication in the form of acute bronchial necrosis in two patients, who required pulmonary resection. In this report we review the literature concerning this topic. We stress that early diagnosis and management (bronchoscopy) are mandatory to avoid caustic bronchial erosion.
BRONCHIAL NECROSIS INDUCED BY INHALATION OF AN IRON TABLET
Case reports. CASE 1. A 59-year-old woman consulted a physician 4 days after inhalation of a ferrous sulphate tablet. She was taking Tardyferon tablets (1 brownish pink-coated tablet 4 times a day; ferrous sulphate 256.26 mg, mucoprotease 80 mg, and ascorbic acid 30 rag; Laboratoires Robapharm, Les Ulis, France) for mild anemia. A fiberoptic bronchoscopic examination revealed, after extraction of the tablet, a necrotic and inflammatory process of the mucosa of the right distal bronchus. Four days later, a second bronchoscopic examination showed inflammatory lesions of the right intermediate bronchus with patchy necrosis of the mucosa.
Nine days after the first consultation, the patient reported two episodes of hemoptysis and was transferred to Our thoracic unit. Chest examination showed wheezing and decreased air entry. Chest roentgenography revealed collapse of the right lower lobe. Another episode of hemoptysis caused hypovolemic shock and necessitated bronchoscopy, which showed a polypoid mass and ulceration in the bronchial posterior zone. Five hours later, cardiac arrest occurred as a result of massive hemoptysis and an emergency thoracotomy was required. The right lung was entirely filled with blood and despite clamping of the pulmonary artery and pneumonectomy, the patient died. Massive necrosis with 1.5 cm long ulceration of the right intermediate bronchus and of the walls of both the pulmonary artery and the right upper vein were observed. CASE 2. A 54-year-old man with a history of neonatal hypoxia and spastic paraplegia as a sequela was admitted to the emergency department because Of vigorous coughing that produced a cupful of blood. The patient had a hiatal hernia with chronic blood loss and iron-deficiency anemia, and for this reason was treated with Tardyferon iron tablets. On admission to our department, the patient had chest pain with a nonproductive cough. The medical team determined a specific episode of aspiration 8 hours before. Localized rhonchi were found on the chest examination. The chest roentgenogram showed patchy opacification in the left midzones.
Bronchoscopy was done and showed total occlusion of the left lower bronchus by a polypoid mass covered with greenish-brown necrotic material, which could not be removed by bronchoscopy. The proximal part of the left lower bronchus was inflamed and necrotic. Otherwise, the right main bronchus was entirely normal. The patient was taken to the operating room for emergency operation. At bronchotomy, macroscopic lesions of the left lower bronchus were dearly identifiable ( Fig. 1) and circumferential caustic erosion with local necrosis was found. A left lower lobectomy was done after local bronchial lavage with 1% bicarbonate saline solution. The postoperative course was uneventful. Bronchoscopy 4 weeks after operation did not reveal any anomaly. The patient was free from the earlier respiratory symptoms at 6 months.
Discussion. Early complications of inhaled foreign bodies 1 such as asphyxia, life-threatening dyspnea, laryngeal edema, and hemoptysis and late complications such as bronchial stenosis 2' 3 can be avoided with early diagnosis and active primary care. These principles should be applied to cases of inhalation of ferrous sulphate tablets,4, 5 which may also cause serious complications. The importance of removal of the tablet on an emergency basis is shown in the first case. The caustic necrosis of the bronchus and of the wall of the arteries was explained by induction of local production of cytotoxic oxidant radicals.
The heavy concentration of ferrous acid on 1 × 2 cmz of bronchial mucosa explained the necrotic process.
Few cases of aspiration of ferrous sulphate tablets have been reported in the literature. The site of a foreign body aspiration is mainly into the right lung with the tablet located in the intermediate bronchus. In our second patient, probably because of excess coughing, the tablet was located in the left lower bronchus. Determining the history in cases of aspiration is easy with an adult patient, though more difficult in elderly patients or those with cerebral deficiency. A normal finding on chest x-ray films does not exclude foreign-body inhalation, and patients with suggestive histories or with abnormalities on chest examination should undergo bronchoscopy, which is the treatment of choice. In one previously published case, 5 a severe bronchial stenosis in a 60-year-old woman necessitated right middle and lower lobectomies 8 months after iron tablet aspiration. Removal of the tablet at the initial bronchoscopy was not possible in our second patient, and local caustic erosion was seen after bronchial lavage with 1% bicarbonate saline solution.
Experience suggests persistence of hemoptysis and fever and a delay between aspiration and the bronchoscopic findings indicate the need for thoracotomy and bronchotomy to avoid fatal complications. These are the only two cases described with bronchial necrosis and alveolar hemorrhage and one of these reports the only case of a patient who survived after this severe complication caused by inhalation of a ferrous sulphate tablet. The piece of the left lower lobe resected (Fig. 1) showed necrosis of the bronchial epithelium and of the underlying tissues, with brownish features suggesting the presence of ferrous pigments. Extension of transmural bronchial necrosis was observed along the resected left distal bronchial tree, with alveolar hemorrhage next to the bronchus. Fragments of necrotic fibrous connective tissue were encrusted with golden-brown pigment that showed a strong reaction for ferric iron (Perls's coloration and Prussian blue).
To avoid such effects, clinicians caring for elderly patients should make sure that tablets are taken while sitting. Acute respiratory symptoms and hemoptysis in elderly patients can be a result of tablet inhalation. If removal of the iron tablet is not possible, a thoracotomy with bronch0tomy, segmental resection, or lobectomy is indicated. 5 Anesthetists, bronchoscopists, and cardiothoracic surgeons must act together.
